In the decade beginning 1 January 1985, 916 individuals (including five females) were medically examined with a view to joining the full-time service of Strathclyde Fire Brigade (SFB). One hundred and nine (11.9%), including two females, were rejected. The five main causes of failure were: ocular (n = 46, 42.2%); lack of stamina (n = 21, 19.2%); 'others' (n = 12, 11.0%); cardiovascular (n = 9, 8.3%) and orthopaedic {n = 6, 5.5%). Thirty-two had chest X-rays. One abnormality was found -an azygous lobe -but it played no part in the decision to decline the applicant. There was little life-or health-threatening pathology found. The most serious cases were murmurs consistent with mitral stenosis and regurgitation (one each), one case of ocular melanoma, four cases of hypertension and two cases of haematuria/ proteinuria (++). This study shows that potentially serious findings can occasionally be detected in a population of 18-30 year olds who might be expected to be of better than average fitness, and that routine chest X-rays are not helpful in the selection process.
INTRODUCTION
Firefighters require a remarkable combination of strength and stamina to successfully carry out their duties. Strength is essential, as it is often necessary to manoeuvre heavy objects (Table 1) , sometimes for considerable distances or over uneven ground. Stamina is relevant, since high levels of energy output may have to be sustained for hours at a time, and the personal protective equipment worn may itself be burdensome and potentially interfere with thermoregulation.
The working environment at an incident may be hostile, with poor illumination and background noise which detracts from effective verbal communication, or interferes with the firefighters' ability to detect other sounds, e.g. escaping gas or liquids, which may affect health and safety. Therefore, good eyesight, colour vision and hearing are also important. Hazards may wax and wane rapidly, requiring speedy re-deployment of personnel or resources. Knowledge, training and experience assist the decision-making process, but count for little without robust mental health. On 31 March 1994, there were 63,517 full-time equivalent members of the 63 Fire Brigades in the United Kingdom. Strathclyde Fire Brigade (SFB) is the second largest with 3,090 members, of whom 2,210 are full-time firefighters. This is about half the full-time total for the eight Scottish Brigades. 1 These numbers have remained fairly steady for at least 16 years.
Firefighting has always been a popular career choice. In the mid-1960s, there were between three and five applicants per vacancy, 2 ' 3 but more recently, the ratio has increased 20-fold (Table 2 ). This makes selection inevitable, since by no means all the applicants will possess the necessary combination of qualities referred to earlier.
Recruitment to the Fire Service is governed by statute, the Fire Services Act 1947. This has been amended periodically, and it currently exists in Scotland as the Fire Services (Appointments and Promotion) (Scotland) Amendment Regulations 1989 SI 1989 No 49 (S4). Similar legislation exists for the rest of the UK. Specific medical standards have evolved over the years. The 'Godber Report' of 1970 4 endeavoured to refine the long-standing guidance of 1950, which required medical practitioners to satisfy themselves of the candidate's fitness. In the years following 1970, the increasing availability of monitoring This trend has continued -in 1993, there were 98 IHRs in Scotland, of which 53 (54%) were from SFB." Some of these IHRs were, in theory, preventable. For example, 37 (about 7.5%) of IHRs in SFB during the decade beginning 1 January 1985 were due to presbyopia, the deterioration in accommodative power that occurs as part of ageing. Examination by an ophthalmologist showed that most had myopia or hypermetropia, which had been present for many years. From 1987 onwards, all prospective recruits were examined by a consultant ophthalmologist who performed refraction to assess visual acuity for near and distance vision, any prescription for glasses, colour vision and general ocular health.
Thirty-eight per cent of the SFB IHRs were due to musculoskeletal diseases, and about 10% to cardiovascular illness. These problems occur less frequently in the fit, and an intensive study (the 'Chelsea Report') 12 looked at the level of physical fitness of full-time firefighters in mainland UK at various stages in their careers. A summary, published in 1988 13 noted that 60% were obese or worse, and that 25% were working at half their maximum aerobic capacity; they would endure undue physical stress at major incidents and during some drills. On this basis, it was decided to subject prospective recruits to a step test, and decline those whose VO2 (max) was less than 45 mls/kg/min, although SFB accepted a slightly lower standard of 40, [within 1SD (8.33 ml/kg/min) of the mean of 46.2 ml/kg/min of the London Fire Brigade recruits who performed this part of the survey]. An earlier survey, published in 1982 14 had also drawn attention to the lower level of fitness found in firefighters compared with mine rescue workers and other factory workers. However, it also demonstrated that a simple training programme produced an increase in fitness of 16%, as measured by maximal oxygen uptake.
There was evidence of wide disparities between brigades regarding their implementation of the standards recommended in the Godber Report. In some ways, this was not surprising, since many of them were not particularly explicit, e.g. although examiners were warned about obesity, it was not defined; hypertension was not mentioned at all, and therapeutic progress had revolutionised the management of a number of common problems, like the use of Hi-receptor blockers in the treatment of peptic ulceration.
Other external factors which directly or indirectly impinged on fire brigades' policies for recruitment and retention were health and safety and equal opportunities legislation. The latter was particularly relevant from the point of view of the increasing number of women who were seeking careers in the fire service, as well as those who were suffering from health problems such as asthma and diabetes which can be controlled with appropriate medication. There has also been a relentless rise in civil litigation, so brigades have had to be increasingly able to justify their decisions not to recruit or retain individuals, or face challenge in courts or tribunals. These requirements have been reinforced by the Disability Discrimination Act 1995. None of these matters are the exclusive preserve of fire brigades, but it does demonstrate why, in a period of about 15 years or so, the requirements to be met by recruits have changed from fulfilling criteria for minimum height, age, eyesight and chest expansion and good general health to much more explicit ones.
Aims
As part of a larger study on ill-health retirement, this paper catalogues the medical reasons why individuals failed to be enlisted into Strathclyde Fire Brigade in the decade beginning 1 January 1985, with a view to improving the selection process. The recruitment process is described in Figure 1 . An anonymous summary was obtained by interrogating the Equal Opportunities section computer. The records of those who did not pass the medical examination were extracted from the medical suite's files and the reason(s) for failure noted, along with other information. Where there was more than one cause, rejection was attributed to the irremediable one, e.g. defective colour vision, or not being within the height limits. If all -or none -of the diagnoses were irrevocably incompatible with service, then the reason selected was the one which carried the poorest prognosis if untreated. Each file was checked against the appropriate entries in the attendance record available from 1989 onwards. No discrepancies were noted.
METHODS
Height and weight were measured using a stadiometer and a beam balance or bathroom scales (Seca, Germany). Subjects wore light indoor clothing, without shoes. Distance vision was assessed using a standard illuminated Snellen's chart (Hamblin, UK) and colour vision with the use of Ishihara's Tests for colour-blindness. (Kanehara and Co. Ltd, Japan 1985). Two consultant ophthalmologists shared this work from 1987 onwards. Urine was examined using Labstix (Ames UK) and prior to the introduction of an electronic spirometer (Vitalograph, UK ) in 1989, respiratory function was checked by measuring chest expansion and with a Wright Peak Flow meter. Predicted values were derived from those of Gregg and Nunn. 15 Hearing was assessed by the ability to correctly repeat words uttered by the tester in a quiet whisper at arm's length with the subject facing away. A step test was used to evaluate stamina. The method used was that described by Sharkey 5 ' 16 and consisted of making the subject step on and off a platform 40 cm high for men and 33 cm high for women for five minutes in time with a metronome set at 90 beats per minute. At the end of this period, the subject was seated and pulse rate checked for 15 sec, beginning 15 sec after the end of the test. This result was converted into a rate per min and the subject was then weighed in the clothing worn whilst performing the test. The VO2 was derived from a table of pulse rate vs. body weight, and the number from this was multiplied by an age factor to give the final result. Chest X-rays were performed at one centre in Glasgow and reported by a single consultant chest physician. Any new significant findings were referred to the potential recruit's general practitioner. On arrival at the medical suite, the prospective recruits were allocated to smaller subgroups. One group would begin by being measured for kit issue, the second group would begin by seeing the ophthalmologist, the third group would start with the doctor and nurse, and the fourth group would begin by being X-rayed. Any candidate who was failed by the ophthalmologist, doctor or nurse did not proceed further. This explains why only 32 of 109 were X-rayed.
The practical tests included hose running, in which the applicants had to pick up five coils of 25m long 70 mm diameter 'Duraline' hose with alloy couplings and lay them out on the ground. This was repeated, and a further repetition threatened, but not implemented. The 250 m of hose paid out had then to be coiled up again (a very tiring exercise). This was followed by requiring the individual to move a dummy weighing about 76kg through a maze of 91.1m length, whilst wearing a breathing apparatus (BA). These trials were not timed, but the applicant was constantly encouraged. Claustrophobia was assessed by dressing the prospective recruits in a BA set with blacked out facemask, and having them crawl along a tunnel cage.
Some tests, e.g. grip strength, were repeated at the medical examination. This was for two reasonsfirstly, to detect impostors and secondly, to check that there has been no deterioration in the result, especially if more than one year has passed between the test and the medical examination. These delays may occur if the recruitment process is held up by the brigade's financial constraints or sheer numbers involved.
RESULTS
In the decade beginning 1st January 1985, 109 of 916 (11.9%) potential recruits who underwent medical examination with a view to joining SFB did not succeed. Five (0.55%) of the 916 were women, and two (40%) of them failed, compared to a failure rate of 11.7% for the men. Since the women formed such a small proportion of the group, their data were not given further separate treatment in this study. Table 2 gives the number of enquiries, the numbers randomly chosen to enter the selection process. As demonstrated in Figure 1 , not more than about 12.5% of applicants -usually less -actually emerged from the first stage of the selection process. The number of failures and the number of recruits does not equal the number medically examined, for a number of reasons. First, not all those who passed the medical examination proceeded to recruitment -some withdrew their application, others had poor references or an unfavourable outcome of the Criminal Record Office enquiry. The extent to which this occured is not known. Second, some had their examinations towards the end of a year, and the next course available to them was not until the following year. Third, budgetary constraints or lack of places at the Scottish Fire Services Training School sometimes resulted in deferral. Finally, some sought postponement of their entry for personal reasons or treatment of remediable health problems. Table 3 gives the number of individuals rejected each year, with the number of diagnoses involved. Ninetyfour (86.2%) had a single diagnosis or finding; 13 (11.9%) had two, whilst two (1.8%) had three. There were 17 subsidiary diagnoses. These were: haematuria/ proteinuria (four), failed step test (three), obesity (two) and deviated nasal septum, varicose veins, splenomegaly, eczema, duodenal ulcer, inguinal hernia, knee injury and hypertension (one each). Table 4 summarizes the age breakdown of those who failed. Rejection occurred in all age groups, with the largest number [31 (28.4%)] aged in their early 20s. Tables 5 and 6 show the main causes of rejection. Table 5 relates these to calendar years. Ocular causes were the most common cause (46, 42.2%). This, and and 'other': 12, 11.0%) were responsible for over 72% of all failures. It is possible that the first two causes may be underestimates, since candidates did not undergo opthalmological or fitness assessment until 1987 and 1988 respectively, two and three years into the decade of the study. Both eyesight and fitness failures have declined as the study progressed -this may be due to candidates taking steps to ensure that they met the fitness criteria and having preliminary eye tests, and those with visual problems not presenting themselves for selection.
It is also probable that some other findings may be more prevalent than reported, but subsequent investigation would have shown them to be benign, e.g. glycosuria/haematuria/proteinuria due to low renal threshold/menstrual contamination/orthostatic phenomena rather than incipient diabetes mellitus or glomerulonephritis. These individuals would be allowed to proceed with the recruitment process. Table 6 provides a more detailed breakdown of the principal reasons for failure. The visual standards are those derived from the 1987 document. 5 The work was carried out by three doctors and two nurses. One doctor saw 96 out of 109 individuals (88.1%); and the other two saw seven and six of the 109 individuals (6.4% and 5.5% respectively). It was much more difficult to accurately determine the failure rates of the doctors involved. There were no day book data available prior to 1989. Quarterly/ monthly summaries of sessional medical activity produced to substantiate claims for fees ('fee notes') were available from 1983 onwards, but did not specifically subdivide the relevant groups of recruit medical examination until 1991 (the fee was the same for each category). One doctor did not seem to submit any fee notes.
The best estimates from 1989 onwards (assuming that one doctor took no further part in the proceedings from 1987 since I can find no further 'rejections' signed by him after that date) is that of the 506 candidates seen from 1989 onwards, one doctor saw 380, rejecting 67 (17.6%); and the other examined 116, rejecting seven (6.3%). Even so, there is a deficit of 10 which is not accounted for. The likely reason for the marked difference between failure rates is that the doctor with the highest rates was the sole examiner in 1989 and 1990, when the percentage of failures was 28.4 and 18.9 respectively.
Thirty-two individuals (29.3%) underwent X-rays; there was one abnormality -an azygous lobewhich played no part in the decision to reject the man.
DISCUSSION
There have been many surveys of reasons for ill-health retirement in a variety of industries and occupations, but I have been unable to find any papers in the mainstream British occupational medicine literature regarding health-related failure to be appointed to particular jobs. If the search criteria are widened, a number of publications can be found, but of those reviewed, most consisted of descriptive surveys of school-leavers or adolescents whose past or present health problems may interfere with their ability to enter open employment 17 
"
22 or relate to single problems such as colour vision, 23 30 This appeared in 1904, an enquiry regarding the poor performance of the British Army during the Boer War, from 1899-1902. The report remarked that an average of 20% of recruits -rising to 40% in some centres -were medically unfit for enlistment. The principal causes for rejection were defects of vision, poor physique and heart disease. None of these were precisely defined, but ninety years on, little seems to have changed, since poor eyesight and lack of fitness were the main cause of rejection of prospective applicants for SFB. There is a different type of malnutrition at the end of the twentieth century! More recently, Thomson (1974) reported rejection rates of 1.5 and 1.0% of 52,319 and 1,052 candidates who submitted health declarations or underwent 31 The diagnoses leading to failure were not revealed. A later publication from the same organization 32 described a 3.5% rejection rate, the principal reasons being musculoskeletal problems, asthma, depression and hypertension. It must be remembered that the Civil Service's main task is to undertake the administrative functions of government, so it is a heterogenous organization, requiring recruits from the entire working age range (16-60+ yrs old) with a variety of talents ranging from manual labourers through clerical, administrative, technical and scientific grades to members of archetypal professions such as law and medicine.
In the American literature, Pinkerton et al. wrote of unexpected findings in 615 out of 662 applicants (92.9%) for entry to a job training programme aimed at boosting the employment prospects of members of ethnic minorities. 33 The most common findings were dental and gum disease in 176 (26.4%); visual acuity of worse than 6/6 one or both eyes in 160 (24.2%) and diastolic blood pressure of more than 90 mmHg in 102 (15.8%). No one was rejected, since the study was not concerned with screening from the point of view of entry to particular employment. In 1975, Schussler et al. recorded a 14.5% restriction rate from 2,947 pre-employment medical examinations of individuals seeking to join the computer company IBM. 34 Again, ocular problems were prominent.
In the current survey, eye disorders were by far the biggest causes of failure [46 out of 109 (42.2%)] as in many of the other surveys summarized above. The next largest group was simply not fit enough, failing the step test [21 out of 109 (19.3%)]. The amount of pathology with major implications for life and/or health was quite low -four with hypertension (three of whom were seen on at least one other occasion), two with cardiac murmurs and one with an axillary vein thrombosis who was deferred for a year on specialist advice, but did not reapply.
One case of hypertension was confirmed by the relevant GP, one case of deafness was found on investigation to be sensorineural in origin, and the diagnosis of chronic anxiety state was agreed by both GP and specialist. No information was received about the further evaluation (if any) of the cardiac murmurs or the two genito-urinary problems discovered. The two with asthma were declined on the basis of their history, rather than poor lung function tests.
The small number of staff involved helped achieve consistency of interpretation of the selection regulations and guidelines. This was especially important in an era when much of the guidance was not particularly explicit. For example, a definition of uncontrolled hypertension (systolic >160, diastolic >90) was not introduced until 1995. 35 Using this criterion, three of the four rejected might have been accepted.
The proportion of abnormal findings shrinks even more if they are 'diluted' by inclusion of the successful candidates. The two main reasons for this are the young age group, without the burden of chronic degenerative disease, and an element of self-selection; most instinctively knowing that a high degree of fitness is essential to join. Many who have studied careers advice on firefighting will know if they meet the relevant criteria. 36 By implication, none of those eventually recruited would have had a chest X-ray with any significant findings. There was only one abnormality reported in this cohort of failures and it did not contribute to the decision to exclude this individual. The radiographic appearances of the 77 who were not X-rayed must be the subject of conjecture, but it is unlikely that anything of relevance would have been found, since the current climate of opinion is to avoid unnecessary exposure to ionising radiation. This study would support the views of those 37 
39 who question the appropriateness of routine chest radiography.
Since ocular problems were the most common cause of rejection, if prospective candidates were to provide a certificate from a high street optician or ophthalmologist attesting to their meeting the relevant standards with their initial application, this would result in a significant time saving, since those individuals not meeting the standard would not proceed further in the recruiting process. The disappointment to those declined might also be reduced, since they would not have worked their way through a strenuous selection process only to suffer anticlimactic failure. The cost would also be reduced (currently about £3,100 per year), as the presence of an ophthalmologist at the medical examination would not add any value to the process if this change were to occur.
